Vascular endothelial growth factor-induced osteopontin expression mediates vascular inflammation and neointima formation via Flt-1 in adventitial fibroblasts.
Adventitia acts as an active participant in vascular inflammation but the precise mechanism underlying adventitia-mediated vascular inflammation is not fully understood. In this study, we sought to determine whether vascular endothelial growth factor (VEGF) regulates osteopontin (OPN) expression through Flt-1 in adventitial fibroblasts (AFs) to mediate vascular inflammation and neointima formation. In primary cultured AFs, VEGF increased intracellular and secreted OPN expression in a time- and dose-dependent manner, which was effectively suppressed by a specific anti-Flt-1 hexapeptide. Interestingly, VEGF treatment of AFs enhanced the capability of AF-conditioned medium to stimulate macrophages chemotaxis, and this effect was attenuated after blockade of OPN from AF-conditioned medium. Furthermore, perivascular delivery of anti-Flt-1 peptide preferentially concentrated in the adventitia resulted in a decrease of neointima formation after balloon injury in carotid arteries. The inhibition of neointima formation was preceded by significant reduction of VEGF and OPN expression with concurrent macrophage infiltration into adventitia after injury. Activation of extracellular signal-regulated kinase 1/2 pathway was involved in OPN upregulation and macrophage chemotaxis. These results demonstrate that VEGF/Flt-1 signaling plays a significant role in vascular inflammation and neointima formation by regulating OPN expression in AFs and provide insight into Flt-1 as a potential therapeutic target for vascular diseases.